Introduction
Malignant mixed müllerian tumor (MMMT) arising from female internal genitalia is rare with the uterine corpus being the most prevalently affected site. Ovarian MMMT contains malignant epithelial and stromal elements comprising less than 1% of ovarian malignancies [1] . Uterine adenosarcoma is a rare variant of uterine mixed müllerian tumor the prevalence of which is only 8% of uterine sarcoma [2] . It is characterized by a mixture of benign glandular epithelium and a malignant sarcomatous stroma resembling that of endometrial stromal sarcoma or mixed müllerian tumors, which are regarded as low-grade sarcoma [3] .
We describe a case of synchronized occurrence of MMMT on both ovary and uterus with review of literature.
Case Report
A 57-year-old woman was admitted on January 2011 because of irregular vaginal bleeding for the last 10 months and recently aggravating in amount. She experienced the menopause on her age of 50. She had visited other clinic on June 2010 and was advised to follow up for the uterine tumor. Her family history was not contributory. Vital signs were within normal range and consciousness was clear. On physical examination, no abdominal tenderness or rebound tenderness was identified. Necrotic tissue covered with blood clot was noticed on cervix observed through vaginal speculum. The results of complete blood count, urinalysis, serologic tests, electrocardiogram, and chest X-ray were within normal range. Serum CA-125 and CA-19-9 levels were 12 U/mL and 2 U/ mL, respectively. On abdominopelvic computed tomography (CT) examination, a mass of 8 cm in diameter arising from uterine corpus and 5.5 cm sized cystic and solid mass on right ovary were identified (Fig. 1) .
Explo-laparotomy was performed on February 2011 under the impression of endometrial cancer with ovarian metastasis. Low midline incision was placed under general anesthesia. Right ovarian mass was fixed on the posterior aspect of uterus and rectal wall by dense adhesive band and surrounded by necrotic tissue debris and blood clot. Extrafascial hysterectomy and bilateral adnexectomy was performed. Right ovarian mass was ruptured during the manipulation. Poorly differentiated Malignant mixed müllerian tumor (MMMT) arising from female internal genitalia is rare with the uterine corpus being the most prevalently affected site. It is even more rare when it occurs on both uterus and ovary at the same time. We describe a case of synchronized occurrence of MMMT on ovary and uterine adenosarcoma with review of literature. sarcoma was suspected from frozen biopsy of both uterus and right ovary. Left adnexa was grossly free of tumor. However, multiple metastases of diameter 0.5 to 2 cm were identified on greater omentum. Partial omentectomy and appendectomy was performed. Small metastatic nodules were identified and all removed from right pelvic wall and mesentery of small intestine. No gross residual tumor was left. On gross examination, huge polypoid mass of 8×4 cm was identified in uterine cavity and two myomatous nodule in myometrium. Cervix and both fallopian tubes were free of tumor ( Fig. 2A) . On microscopic examination, endometrial tumor was composed of mostly invasive cells with large and polymorphic nucleus with pale and distinct plasmid. Sarcomatous component was overwhelming and included small area of adenomatous component which was attributed as adenosarcoma of MMMT (Fig. 2B ). Immunohistochemical staining with CD10 of both ovary and uterus was positive. The tumor arising from ovary was mostly composed of sarcoma while the individual cells looked different from those of uterine tumor and did not include adenomatous component (Fig. 2C) . The metastatic nodules showed the histologic feature that are similar to that of the ovarian tumor suggesting the metastases originated from the ovary. This case was diagnosed as primary MMMT arising from uterus and from ovary as well.
Oral intake was initiated on postoperative day 3 and no significant complication was noticed. She was discharged on day 9 and three cycles of chemotherapy with paclitaxel 175 mg/ m 2 plus carboplatin with area under the curve (AUC) 5. The follow-up was lost because she refused further treatment.
Discussion
MMMT arising from female genital organ is a very rare tumor and affects mostly uterine corpus followed by cervix, vagina, ovary, and fallopian tube [2] . MMMT comprises 10% of ovarian tumors and 5% of uterine tumors and it is even more rare 
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Tae Yeon Lee, et al. A case of MMMT occurred synchronously in ovary and uterus to be found in both uterus and ovary [4] . In 1985, Ulbright and Roth [5] firstly suggested the pathological criteria to classify the independent malignancies arising concurrently from individual sites. The relationship between the tumors in individual site is not always clear. However, it is evident that the tumors are independent such as this case when the histologic findings of the tumors are different. Uterine adenosarcoma develops mostly in postmenopausal women. However, one third affects premenopausal women including the teens [3] . Eighty percent of ovarian MMMT also affects postmenopausal women majority of which lies on 50 to 70 of age [1] . Abnormal uterine bleeding is the most frequent clinical presentation followed by low abdominal pain, cervical mass, and increase in uterine size. Cervical MMMT typically resembles polyp or submucosal myoma filling uterine cavity and extends into the cervix [3] . MMMT is usually diagnosed at early stage that stage III or IV comprises only 11% of all cases [6] . However, the recurrence and death rate is reported to be 30% to 40% and 20% to 55%, respectively. The death rate of uterine adenosarcoma is 65% and tends to diagnosed in earlier stage than carcinosarcoma [6] . The symptoms of ovarian MMMT is identical to those of advanced epithelial ovarian cancer such as abdominal distention, pelvic mass, and belching [1] . Peritoneal seeding is a common finding in ovarian MMMT accompanying ascites in 67% to 100% [6, 7] . Ovarian MMMT is diagnosed as stage III or IV in 75% and metastasize to extragonadal sites in over 90% [1, 7, 8] .
The prognostic factors of uterine adenosarcoma include stage, myometrial invasion, mitotic index, presence of heterotopic tissue, and tissue necrosis [9] . Deep myometrial invasion and extrauterine metastasis affects more adversely and deep myometrial invasion is the only prognostic factor for the recurrence of uterine adenosarcoma. Tumor is limited to endometrium in most cases and myometrial invasion is observed in 15% while deep myometrial invasion is reported only in 4%. Extrauterine metastasis occurs in less than 50% [3] .
The prognostic factors of ovarian MMMT are reported to be the age at presentation, insufficient surgical removal, and the stage. The recurrence rate is 50% in stage I and up to 90% to 100% in stage II or greater [7] .
Preoperative diagnosis is possible for uterine adenosarcoma by endometrial biopsy. However, ovarian MMMT is not diagnosed before surgery and the incidence is extremely rare. Thus the treatment strategy for ovarian MMMT is not established to date and maximal surgical resection and adjuvant chemotherapy is generally performed [1, 10] . Optimal cytoreduction resulted in longer recurrence-free interval and median survival [1] . Duska et al. [11] reported that 14 out of 24 who received optimal cytoreduction were associated with increased time to recurrence. Silasi et al. [12] reported that median survival was 46 months in optimally debulked patients and 27 months in suboptimally debulked. The treatment is not established for uterine adenosarcoma either but surgical resection and adjuvant chemotherapy is generally performed as well. Radiotherapy for uterine adenosarcoma may effectively control local disease without significant increase in survival rate [6] .
Three to six cycles with doxorubicin, dacarbazine, and vincristine was suggested for adjuvant chemotherapy for uterine adenosarcoma but the data are limited to determine efficacy [13] . Platinum based monotherapy or combination chemotherapy with platinum plus paclitaxel or ifosphamide was reported for ovarian MMMT [1, 14] . Tate Thigpen et al. [14] reported that complete response was reached in 1 out of 44 who received cisplatin monotherapy while partial response in 8, stable disease in 10, and progression in 25 was observed. Overall response was 20%, which is identical to the repose rate of uterine carcinosarcoma. Progression-free survival was 5.2 months and median survival was 11.7 months. Duska et al. [11] reported the experience of doublet with paclitaxel and carboplatin. Complete response was reached in 16 out of 28 patients while 6 patients showed partial response and 5 patients progressed. The overall response rate was 72% and median survival was 27.1 months. Of the 16 patients of complete response, 10 patients received optimal cytoreduction and had significantly longer recurrence-free survival [11] . The doublet with ifosfamide and cisplatin showed median survival of 23 months, which is improved over paclitaxel and carboplatin doublet. However, digestive complications such as nausea and vomiting and hematopoietic complications such as neutropenia and anemia were more severe in patients who treated with ifosfamide+cisplatin doublet [15] . Chemotherapies with vincristine+adriamycin+cyclophosphamide (VAC), ifosfamide+mesna, and adriamycin were reported, however, the response rate was not comparable [1, 11] .
We performed optimal cytoreduction and adjuvant chemotherapy with paclitaxel 175 mg/m 2 and carboplatin with AUC 5. However the follow-up was lost after three cycles of chemotherapy because the patient refused further treatment. The uterine adenosarcoma and ovarian MMMT are both rare
